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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a capacitor 
device which can be mounted on a circuit board, using a 
small mounting area and has a large capacitance. 

SOLUTION: The capacitor device has a substrate 10, 
which has a first through-hole 12a filled with a 
conductor and is composed of simple silicon, a 
silicon-containing insulating film, or sapphire and a 
capacitor which is formed by successively laminating a 
first electrode 14, a capacitor insulating film 16, and 
a second electrode 18 upon each other in this order. The 
capacitor is formed on the substrate 10, and the first 
electrode 14 of the capacitor is connected to the 
conductor packed in the through-hole 12a. 
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li\ «?R7'f>'t^> K70tOWi:21B03>7' 
^^^W^EM^aHSifCv^io £ftfcJ:!K 1 
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10 

43 0 a c t I4$ri\, lot, 

^> & o 

[0 0 4 4] fcis, ^S^feHBI 1 

6a, 1 6 b^^MfES 1 9 * 1 o*N£$-£T21HO 
* -v / < •> * * *««J U ityij L a > f > £ 
ffl v > T v > 4 S**ft«R «f W *tt * 2 o J3l±« JS 
LT 3 fflJ-UUbO* + * s s 9 ***tWUlSfllUig* L/c 3 
/f>+M^ffl^Tt iv». H 5 £#J$LT« 

[0 0 4 5] »3 O^JtOf^.U&^T, »l<7>#lJfc<7> 
JBSRO«jS*ffit »4 4 t CI 4 l±, SI 16a, 

1 6b^#T*4B S T<^l£ll:£&7!> s £&£.£, 

«FJ»« S ft * J: ? U a > r > * * ® ift L T v » * 

[0 0 4 6] i -T, » 1 0**0«8tB-OI8t?T 

gr.me 1 4 i-nest*. -«>T«*ti 1 4 «* 1 

;u-*-;n 2 al*JOig*#t«*sn*J:Ttc3Bifti- 
-60 ivt, ±f5LfcvOu • y;uj££fflv>TB STI* 

msk-tzx, &v»t\ b s Tjs±tcuv*^ vm (®m-& 

[0 0 4 7] ^tc, BlJlift 0. 2^m<0PtIr^'; 
5"; ^^T-gcB^-f^o M^T, P ti«)±i:i/y'^ 

m*/t*-->* r u uBP«s*«iati-*o -ft 

Jvx^ULT, P t)SS:X7f >^LT, tWIHH 

5 1 8 *;|gtt*-ru, *«t«Jtff v»*:«S8i:4r4 i •? 

[0 0 4 8] ^tc, hk, b s Tjirmiet m l*?£t- 

UStSm^V 1 6 b frSAi" -So MUft 0 . 2/<m 

mffil8to^tc, T«*tt l 4 t » 1 o*8l«ftJi 1 

6 a ttHSSl 9 i-e«?Jii,3>f>*!:, ±SP 

1 8 1 m 2 <nnm^m 1 6 b t *pflm® 1 9 1 -e 
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(7) 

11 

[0049] *u, »i <n%%mmt wim~, &m 
o--k>; -{ s vmfrb%z>mm2 o tm^ > K2 i 

a, 2 1b, 2 1 ctHMtS, lO 
ailJU USUI 2 2 tSf/<7 K2 4a, 24b, 24 
cBSU St>i:§SS^7K2 4a, 2 4b, 2 4 

[0050] w±co*?£i: ± <o , t^es 1 4 1 ±sr>^ 

Hi S i^^CtfP^mffil 9 *#:M<DmMt:-r2> 2^><T> 

^U*f-v>7tl^£ft^Tv>4£*!>, TSr>S®14^ /O 

£S£;!t4fc, *fl|9-f >t^*7> K5-f >h<OP^(l2 
o co =1 > ■r > u e?ij $ ft 4 £ t u & 

4o 

[0 0 5 1 ] ($4<0^f^.) @6ll^4^IO 
fS.fl)3 >7-*>^^® 3 0 bC0«5g5r^1-BfSiaT-* 
£ 0 Sg4OHifi<0f^O3>-f>-9-5lfi3 0 bU45</> 
T, 1l!ico?gife0!)tg&4 t C4(4, 4 > i > 

*$t«> tcdfeyiJtt* L 7t a > t-* > -Wilt L TBfiSc $ itr 20 
v>4.£-C-&4 0 

[0 0 5 2] @6i:^tiTi:, ->'J 3>3I«C1 OUX 
;P-*-;H2a, 12 b, 1 2 C7& ? fl2j££ft, ZO* 

j|fll±i:ii^)l'-*-JH2a 1 12 b, 1 2 c CO 
**#<3*«M*(iPSft* J: o e#'HS KiW^fc* 
ftffR2 0*«»**iirv»4 o cuom&iuw 
■tZo CSPtrilT iltP tIt>*>ft4T»Wl 4 

a^issft, m?f >tc«^$tL4 e Tgcmiii 4 co 

±UI4B S Tffl|5&><b$r4# 1 cofciiimtidB 1 6 a t P t JO 

«t * e 4 4 * n*« i 9 1 imm s ft, * n«* 1 9 a 

^7>K7-f>i:«i?iit^ 0 4 3 K«Sl9co±(c 
I4B STJ&ri>£fc4#2 0i6&8im# : 'B HbtPt JJ£ri> 
<bfc4±SBWil 8**BfiS:$ft, ±ffl5«&l 8(iH?S5 

[0 0 5 3] m±coi-9(C, CSCT-ii, t <>{cmiS7>f . 
>t:«iK$ftTv>4Tg|H££l 4 t_taWEfel 8 COPTIC 
tTOSl g^MEU "flBHISl 9<±^9>K7-f> 
i:gg?ftTV>J,, Cffl5-C<±2ffl«03>f > 

■f 75 f L S I com?Sv -Y > t ^9 > Y*7 4 > b <DffiX-&n 40 
(CE«?ftt>>4o *i:D»0*a«KWtt4. Dg|S 
tCiiT i ItP t IUjS»<bfc4T»*ttl 4rt««rt* 
ft, 3E?Iv4 >u*«£ftt>»4 0 TWMU 4co±(i 
liBSTlt*fc4 4*10il5i*«flc«l 6atPt«* 

e<jtc^v»7t*cBU=&oTv^o ^W^Hl 9«0±UJ4B 
STlW»'bfc4*2<0]l5i!MHWi 1 6 b tP tilfrfefc 
4±»*« 1 8 fcsWBrtfcft, ±ff«C 1 8 Itify > K 

[0 0 5 4 ] W±co 4 o IC, DSCT-ii, TSC^g 14t 50 
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72 

±W*ffil 8 0lBHc*H«ft 1 9 tWmSl 

T*li21ic03 >T-*>-*J-* { L S lcom>f 5 4 >t^y> K 

5 4 > fc O M ^1#J U*« 3 ft T v > 4 o W± W J: o U , 
SiS5 4 >t?7> K5 4 >t«0H-e, Cffl5-C(i21i<7) 
a>-f>-^ a*afe?"Ji::&^£ft, D Sr>"C (4 2 1@ co n y-fy 
*ti?Wj$ (CSSt $ ft T t> 4 o 

[0 0 5 5] ^ >T-'>**iI?iJtc4g^i-4 t Hfflc03> 

i/»4Ct(C4-4o — *T*(i, n>f->-^^36?iJt:i-4t 
§SH4-i«Sn$-^4itd t T*#4o ^oT, iSfc^ 
^C0ig^Dgr»T*(4i£^MStC0^>7 : '>^*KgL, iftlt 

^cofg;^ c gr>r- (i>ifc?ij«^co n > f> -y- * sea-t 4 c t 

=1 >fVt§li3 0 bco«^14^|6]±$-ti:o 
o, 3>r r >-^mm.3 0 b<On>T'>-9-^fiSr^:§ < L 
T14^(S] J: * H 4 i t t5 ? T- # 4 „ 
[0 0 5 6] **l(S03KS80tt»03>-f'>-9-*» 

T|5c^i-4 0 SSlco*Jfe<OBStH^4ti4l±, iS5» 
^ft:^ 1 6 cob S TKOAIttr&WI&tjA, ScTlIS 
con >T , >*^it <bftm?®5 4 > t ^5 > 4 > t 
coPalT-3 >^>-t}-36*ityiJaof3fe9!lUE«Sft4 i o t-B 

fiSc-f 4*r-*4<, -g-oflfeoxgiiiti <o^iiS0iJtra-'C 
*>4C0T, UWZliifc-Fix, 

[0 0 5 7] « 1 co^*te<7)|W)-coIflT'TSr>mS 

1 4 £BJ£-f 4 0 CSaiCDSOTBItl 4 
?f.5-T >ic}f^$ft4 «t o tC/^-->^1"4o 
ft, lWIELfcV*- • r^ftS:fflv»rBSTR4:*Bli- 
4„ gg^r, BST*±UU->*^ m* (H^-f) * 
ffMLfcft, 7th'j-^77-f-i:J;t), Wv'^M 
Sr/^*'-— >-ri"4 0 -!-coft, Iff)Uy7,|-I$:vx^ 
i:UBSTi^777-K77Sti:tX7f>^ 
L, * 1 Offitttft* 1 6 a SrfM1"4o 

[0 0 5 8] *C, KffftO. 2 / am^PtS*^'<7 
*U >^T-«IKi-4o -fit, Pti*/^-->^L 

1 9 14^5 > >US«S?ft4 J: J jtc, Dasco*^ 

mmi 9(i*aifl«n=*v»fcttSRt=ifc*j:^Us -tft-rft 
sTKftiu yLx%2<o&w&fam i 

6 b SrffM1"4o 

[0 0 5 9] mmo. 2 / /mOPtI?-^A 1 7? 

'J > VX-fSCWk L, tfPflSS 1 9 t R U^j*-C±»*« 1 

85rffM-t4 0 CSB<0±a5Hgl 8111^7^ 

1 8 14^*5 > >USSSSft4 J;ii:/^-->^ 
1-4 0 »l<OHifeOBBt^U, jBTfettco-^'J 
4 5 KR*>fe&4ffiK*2 0 tIiA- 7 K2 1 a, 2 1 
b, 21 ct «r^fiS;i-4. Sffi/<7 K2 1 a, 2 1b, 
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13 

2 1 c li-Hi-Ftift l^ib-*-iH2a l*IOz|ME 
ft, £2 0^-*-JH 2 brtO#«#, m^yJ > 

[0 0 6 0] £}Mfrl 1 0«Ii:tiOT2 2 t 

il^7K2 4a, 24b, 24ctHMU S <b U 
-tix<bO±U-tit-riiv<>'/*e (121**+) 
&o mffix* K24a, 24b, 24c {i-tit-FtL* 1 

1 2 brtoilHMs flt7 0ox;K*-;n 2 crt 

[0 0 6 1 ] tLLUJ: 0, > t ^> K9 -f > 

t (o m u s tifc a > -r > * t mmm s tit a 

[0062] 07 (a), (b) RUTH 8 14 £ 
»3>fHSf3 0* ff *i6StLfcMCM^»flHia 

r**^c 09 tin 7 (b) <DUfttt±mmmx-h 

ho mi (a) tC^i"CO*te<Off^OMCMiCi5V^T 
<4. E»*«4 6±i:ttftOL S I 4 4* l «I*fU £ 
*<7>L S I 4 4 <7)J5fi:^>T>^M3 0/6*2 «ffi/f 
StlT^Ao fit, LSI44 k 3 >-r >-*j-£|g3 0 

[0 0 6 3] >t*13 oeftli+i*^ 

/hS<t4it#t*io ZOtztb, LSI44^E 
iijDtnct^^ itiKJ: •) L S I 4 4 (Dibit* 

[0 0 6 4] 0 7 (b) CStCOHlOlg^MCM 
UUv^TIi^ H]SS^«4 6±i:«S^L S I 4 4 a*JKtt 
£*U #*<£>L S I 4 4 tls!6&*«4 6 t<Dm\Z^tix^f 
tL=7>T-*>^-^S3 0* r 21BroflWi*itTV»* 0 07 

(b) icSi-MCMOfliatSfe^WttURW-tAk^ 
U 9 IC^i" J: ? IC, n >f>^14 2 (4, 2o<03> 

C) 2 1at/^rit 2 8a[?I 

±, M/<y K (ft3 0«3E«&) 2 1 bt/O-ZW 
(*4 0«SEm^) 2 8bPJ±, S^If7>f ><7)1S 
K2 1 c t>*>*fW&2 8 c|5]±^HTil 

[ 0 0 6 5] ttZs n>T-*>^^fi4 2±ICL S I 4 4 
£«/f-f&- t Ci *9 > L S I 4 4 (7)5 0011^7 K 
38a, 3 8 b, 3 8 c SUVO -fWM 3 4 a , 3 4 
b, 34c^^LtLSI44^>f>tM42C 



(8) #12 0 0 2 - 8 9 4 2 

S*SilT^Ao L S I 4 4 050(^16/^7 K3 8 
a, 3 8 b, 3 8 cOHBJIOlfr^ K3 8 

>t«Sc$tL, -t^rt1BO«ffi/<-y K3 8 b*^ 
>i:»*$fL, + 7 K3 8 c** 

[0 0 6 6 ] i£, n>T-'>-9-^fi4 2±t:ES&£«4 
6 *»J11-*C: tCi *), @BSS46^)50^gA' 
7K3 6a, 3 6 b, 3 6 c 4rfrLTHtta6«4 6 
>f>^t4 2ClSf^ilTV^o @gfr*1g4 6(0 5 
70 o(0lffi^ 4 7K3 6a, 3 6b, 3 6c<7)HM)S01 

g^'7 K3 6 brt ? ^7 >K7^> + 
K3 6 c****^ >tgt*ntv^ 0 
[0 0 6 7 ] tUKOioU, H7 (b) OMCMUih 
If, 3>fH||4 2 th S I 4 4 fclalB*«4 6 fc 

^T'Ho CO/:^, EB&fM > * >x&ffi;«S-£ 
s:i^f^ e i/c, @7 (a) k|^#U, 3>t-'> 

<f^)L^ ? t^ Ac Sot, f 

&C^ J -e^(7)f, LSI4 4^U)ft^^^^^^ 

[0 0 6 8] I8C^t<:(7)$i|oBg(7)MCM(:^^ 
T<4, EB&tiU 6 0SfflCaftOL S I 4 4* ff JS«S 
hifcttU, fcffiUtLS I 4 4* J «*StL-Cv»4 0 

-etr, #^olsi44 tEKifi4 6ow^-tii-r 

j!3>f>tgS3 0**3ffli*o«JBSixTv^o — o 
30 On>f>tiIi^>f>tM3 0rt ? 3l®f»/f £*l 

ti^OT, ^ffi»*ie^$ruEi7 (b) <dw&£ 

0 S feUr** 7 7 #, J ^3>f>tOll4:*l <1"£ 
TMCMC^^WcLS I 4 4 0«S«ta*-eoft^ 

Ac 

[0 0 6 9] HKMK4 6 0SffiC4n>f>^ 

^13 0 t L S I 4 4 ^||g?ilTV^OT% n>r'> 

40 k^T*#Ao ±IE"Cii, ^>f>«t^U, 

« 1 SIT* 2 OHifcOff^On > x >-*^ffi 3 0 ?rffl 
T^A^, »3R« f »4^**S<0BffiO3>f 
3 0 a, 3 0b *m^Ti> <tv^ 0 

[0 0 7 0] ^Of|«i/c3El!^#fi^ < bi& 

50 oJia* f i -2ii-e*4«*RWLfe* t , zhv^mm 
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(ttE i ) ■> y a > Jft#aft\r>ii •> "J 3 >-t-«46»gR^> 

-•t-A-SriiStslgi, mfE» l ox;u-*-;n*i 

^-*-;H*90«rlBi»*#U*SlSii^:» 1 WlSti 
*t4I8t, TWE*1 OttB±lc$»$6itfll$:JBiai- 
4Igt, lWE?*R««EilJiU*2 0*«4:3&*i-4I 

[0 0 7 1] (#E2) lWE*«K*2 + - 

hue* 2 wg**«rE*2o** 

-Sit S-#mti--S.#ie 1 KIBSR03 >t'>-9-^S<0SS 

(#f£3) »i©^*-*-^ttu ffirEfcio* 

IJy'J 3 Vj^ilMtliW* XIi^7T 7*' 
<b44*«4:, SlOSSt, S**«lKfc* H2<om 

IS 3 > -f > **iWE*«± tc» A $ ft, «f IE 3 > •f' > * 

8££ftTv*;&C t*!|fefcti--&3>f'>-9-«e. ^ 

[0072] (#is4) friB3>f'>*ii> friesa 
»»R«t>»=twE» i o**aimiB» 2 omttfc**m L 

IK 1 1 - #12 3 Ett<0 3 > 7 y 

C t«r«p«i:-r*#IE4 KE* <nzi >r> tSio 

[0073] (#ie 6 ) mmm^m ? ft/c» 2 <o 7. 

IS 2 <^X;W-*-;Uft<^m#:t::}gi!i£ftT^4> i t i 
ftWl 1 1" *#E 3M5 Ofljtl**- UE*0 3 > f > 

(#e 7 ) friE 3 > r > *rmmmmm 2 fix* 

m.U t '«t 2 <o«£t^H t A J IS:it £ ft, # * ontrE 3 > r 
> -9-mt omm t mm k -t ft-pftiWE* 2 <t? x * - * - 
;u t mm-r * m 3 os^m® t » 4 
t *«Kit hti. miE3 > •^■frjsgffisi-etHE* 1 

l«Sfcl!(rE*2 0«tt*ttfcj&«»«$ft, HtE»3 0 

«fc k i- 4 #E 6 i:f£«o 3 > -f > ^=gg 0 
[0 0 7 4] (#E8) #S7i:5E«03>fvti 

g t *m&mu t mm s ftr 4- •? , m&m&ms. * ? 

«rE» 1 S tf* 3 <0«^mM * ii L T«TE 3 > f > 

g t izmm s ftr v»* c t * mt t -t & = > r > 
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(#E9) ike a >7 r >*rmite>iimi-2bi,z®9i& 
mmm ? nr 4- "9 , itrEiiK^^EDt 2 ^tg^n 

CR VWCW 4 0%$t«& Sr il L TfrE 3 > r > 
■r > ■*)■ ^tt A f H^ £ ft -t v j. - ;p o 

[ 0 0 7 5] (#E 1 0 ) l»E¥*ft:St*RO f l»EEI 

^^Witnnxw.m^tim^t ^ti, tea 

>f >*HgO|JE^ 1 <0«^mfiS.y f Bl)E»2 co«M 
io Wfi(i-tft-pfL«rE4-*#:iS«R0 , i»ES»»*oil(rE 
maii^ufttts ti, frE3 > f>tgf«tEi 3 o 
ttamftRimirE* 4 ogttUii-tii-Fftffl&MMt 
ftgRyWEBlB^ROTWEftflllil^l-ttatSifCv** 
i t iffl&t i"&#E9 t-ESS<03 yf>tg«i f *S 

[0 0 7 6] (ttE 1 1 ) M%Z<PfflWm s '&iKftr~& 
^tz%m\~hZ>? V7*y*Y-hK «TE3l«<OSgSI5UEfi$ 
jxrv»*ifc*1*»i:i-4fd-E5UE«03>7»>-iHt 

ffio 

20 [0077] 

L T v » * . J|tfr* v» (i •> 3 > 4 4 * 

y=j 4 j-~j*j--y y#M*? \s-*f- -ccoiraiil* r ffl 
^»T«i«tnii-*wt**-e#*. Sot, aii;7f«3 

[0 0 7 8] 3^f>tJtttHK»lt4 

v tlil t tilt* i t U i 0 Ii:fiS**t 4 C i 
!i f fi4(0-e, IalK^«, #igfrj£gRl>'3>T-->-^ 
gffiUPfl oE^fgMl tl<t4:t * f pitg ti-4o 

[0 0 7 9] jy.-tt-.fc •)> IhIKO^ >y^^>X?rfS« 

imi) »l<0^ife^.®O3>7'>-9-ggSr^i-»f® 

[El 2] (a) - (d) li*lR0 f »2O*ife^S«0 
3>-f >^goSjS^tX8flIt:^i-ifBEl 
1 ) T-£4>o 

[0 3] (a) - (c) ti^i Rr/^2 <nn&e>T&m<r> 
3>r>-fr£gO«jt#ft*I«m»c3*-miHB 
2) T*4 0 

50 [0 4] (a) Rl>' (b) (i»lRU f H2cO*JficO?fM 
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17 

<r> 3 ) t & o 

IB 5 ]' » 3 0*ftOtfit*4«a03 >f 

[S6l »4 0|lte^®.T-**«&^3>f'>***« 

[H7] (a) Rtr (b) l*»5 0*ttO»B^#*# 

[0 8] i 5 t 3 > r > 

g t &m%i S axfc-^^ 7 a - ^ Sr^-TBfiBBI 
(*r<D2) -X:hho 

[19] |W| D < EI 7 (b) o«5Mt*BfHH-e*4o 

i o vy 3>ai« , 
i i 

12a * 1 

1 2 b |20X;^^-iK 



(10) #B3 2002-8942 

l 2 c li-^v 4 >o*/u-*->K 
1 4 T»«tt (» 1 <0«ffi) > 
1 6 MffttttiR. 
16a * 1 OUtfSttfl^ 
16b m 2 CO Jfttt 

1 8 ±ff>«ft (*2 01S1£) x 

1 9 4>nu, 

2 0,2 2 ftRffi, 

2 1 a W&'<? K (*1 OlfSlg) . 

JO 2 1b It^f K (*2 0«««g) > 

2 1 c K (ffif7 00g|!l» . 

2 8a /OT'lg (*3<7)SS1S) , 

2 8b ^>-/RI (*4 0»»HS1E) > 

28c |fH>^07lt (It^Y ><7>&^m 
«) > 

3 0, 3 0 a, 3 0b, 4 2 3>r r >*Kll> 
40 I/O tf>> 

4 4 LSI, 

4 6 IKifio 



[HI] 



» 



I 




io:3ffi 
11 

i4:Tg8Sft{|gi0)l8«) 

16: £^$<*fli 

18 : ±gBQ£(£20tt&) 

20,22 : f&ttK 

12a :giO>;ui'-*-» 



2ia:U/t? K(£i®£ffl6tf) 
21b K(£30ttttttS) 

24a.24b : -J K 

28a:/<>7««(&20f*8«&) 
28b:M>7«g(^4Off0M) 



(a) 



(b) 



(c) 



(d) 



[IH2] 

l' A -I h B 



12a 12b 12c 



•10 



a a a 



rig 



<a 1 



16 




12a 12b 12c 12b 12a 
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7n> h^-v^ai 

(72)$£9J5& 4"* Sit F ^ - 5E001 AB01 AC04 AC10 AE01 AE03 

^^JIl^JHlH§rtT4 3 ^E±/hEa* 4TI 1 # AF02 AH03 AJ01 AJ02 AJ03 

1 S±5i^^^?±r*) 5E082 AA01 ABOl BB02 BB05 BC39 

CC02 EE05 EE11 EE23 EE37 
FF05 FG03 FG26 FG42 GG01 
GG10 GG11 GG21 JJ02 JJ15 
JJ21 LL13 
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